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CHAPTER IV 
BENGE IN HIGHER SECONDARY EDUCATION | 


A T Samed General Science 


The teaching’ of Solche at the. higher secondary stage has“ two 
aspects, one the teaching of General Science as a core subject, 
compulsory for all students, and secondly the teaching of various 
branches of Science, such as Physics, Chemistry and Biology as parts 
of the elective Science group. 


The teaching of General Science has as its objectives: (1) to 
familiarise the pupil with the world in which he lives and to make 
him understand the impact of Science on society, so as to enable him 
to adjust himself to his environment. (2) to acquaint him with the 
scientific method and enable him develop the scientific attitude, 
(3) to give the pupil a historical perspective, so that he may 
understand the evolution of scientific development. 


Besides fulfilling these aims and objectives, it is essential that 
the syllabus for General Science should be related to the interest of 
the different age-groups and everyday life and needs of the commun- 
ity ; it should be closely correlated with the local environment ; and 
it should be such as can be adequately dealt with under stipulated 
conditions, such as available time, staff, equipment, etc. 


The Secondary Education Commission in their report have made 
Mathematics and General Science as one core subject; but this does 
not appear quite desirable. Grouping them together will lessen the 
importance and affect instruction in both. Since these two subjects 
are of equal importance they should be treated as two separate core 
subjects, and General Science alone should be allotted the following 
number of periods : 

In Class IX 4 periods a week or 141 periods in the year, 

In Class X 3 periods a week or 94 periods in the year. 

In Class XI 2 periods a week or 75 periods in the year. 
making in all 310 periods for General Science spread over a period 
of three years. 


2. Some suggestions for effective teaching of General Science 
(1) The concentric method need not be followed within the 


1 


= 2 


higher secondary stage itself, as we deal with students at one stage 
only, and repetition should be avoided so that interest does not flag. 
The concentric plan may, however, be followed as we pass from one 
stage to another. d 


(2) The evaluation of the workin General Science should be 
done at the end of each year by the teacher himself for Classes IX, X 
and XI. At the end of the higher secondary stage, an external 
examination body will also evaluate the work done during the years 
by a viva voce examination or some other suitable means. Both the 
internal and external examiners shall each have 50% of the total 
marks for examination and evaluation of the students, 


(3) The teacher should deal with the subject matter in a 
psychological rather than in a logical order, even if it is not so 
arranged in the syllabus. 


(4) The Draft Syllabus stipulates no work by students in 
connection with biographies of scientists. Projects on time-charts 
and case-histories (history of different discoveries and inventions) ` 


should be included while dealing with the lives of eminent scientists 
and inventors. 


(5) In order to make the teaching of General Science more 
effective the number of periods allotted to the Science teacher should 
not exteed two-thirds of the number of periods allotted to other 
teachers; in view of the fact that he has to devote much time to 
prepare himself for laboratory work, 


3. Planning the General Science Syllabus 


Draft Syllabus prepared by A.I.C.S.E. has been carefully 
scrutinized and enriched by the addition of more group and outdoor 
activities (see pages 40 to 59). It now bears greater correlation with 
life situations and everyday) experiences of the pupils. Still many 
members attending the seminar felt that the syllabus could be re- 
planned to be more in consonance with the environment and 
experiences of the pupils, in such a way as to bring about a closer 
integration between the different branches of Science. This could 


be done through two kinds of approaches (i) Environment-centred 
and (ii) Life-centred, as given below .— 


Units Based on Environment-centred Topics 


Unit I -. The atmosphere 
Unit II ... Water, a vital need of life 


Unit III 

Unit IV 

Unit V 

` Unit VI 
Unit VII 
Unit VIII 
Unit IX 
Unit X 
Unit XI 

. Unit XII 

, Unit XIII 


P 


ጋ 
The earth surface (geo-economic and physical study) 
Fire and heat 
Effects of heating and cooling on air and water 
Study of light 
Civilization and the use of metals 
Work and energy (the Occupations of man) 
Problems of transport and communication 
Plants and animals in relation to life 
The study of the body machine 
Understanding overselves 
Science and philosophy of life Gncluding develop- 


. ment of scientific ideas in relation to social philos- 


ophy), time chart and case histories 


Units Based on Life Topics 


Unit I 
Unit II 
Unit III 
Unit IV 
Unit V 
Unit VI 
Unit VII 
Unit VIII 
Unit IX 
Unit X 
Unit XI 
Unit XII 
Unit XIII 
Unit XIV 
Unit XV 
Unit XVI 
Unit XVII 


World that Science has built 
Theair we breathe 

The water we use 

The food we eat 

How man gets his food 

The clothes we wear 

The homes we live in 

The machines we use 

The power we work with 
Protection from disease 

Our biological resourses 

Our mineral resourses 

Means of transport 

How we communicate with the world 
The universe we live in 

Story of life 

How to be yourself 


A syllabus could also be worked out by combining both environ- 
ment and life-centered topics as has been attempted in New World 
Science by Burnette, Jaffere and Jim and reproduced below : 


Unit I 
Unit II 
Unit III 
Unit IV 
Unit V 
Unit VI 


The world that Science has built 

Your body machine and how it works 

Health to you 

Using biological resources for better living 
Using mineral resources for better living 

Energy and machines for the world o£ tomorrow 
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Unit VIL ... Time, measurement and mass production 
Unit VIII  .. The weather and what we can do about it 
Unit IX .. Astronomy: (a) The solar system in which we live 
(b) Billions of stars and other uni- 
verses 
Unit X .. Science for our homes 


A—Heating our homes 
B—Lighting our homes 
C—Electronics in the home 
D—Sound in the home 
E—Science and people 


It is regretted that the seminar did not have time to go into 
this kind of revision of the syllabus in the time at its disposal and 
replan the units. 
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2. General Science 


EQUIPMENT FOR 40 PUPILS 


(a) Apparatus Quantity 
Ammeter (D.C.) 10 amps. a 1 
Balances, physical, 250 gms load, 5 mane sensitiveness 12 
Balance cases for above (glass) 2. 12 


Balance demonstration double pointers (1000 g load i in 
glass case with Wt. Box) 1 
Balance-platform-working model 1 
d Balance, spring 1-100 gms 12 
Balances, spring (dairy scale), 1000 pine 1 
Balances, spring, 50 8-2 kg. 6 
Balance, spring, 50 g-4 kg. ፲[ 
Ball and ring apparatus. 1 

Ball bearings with wheel and axle 36 
Balls-pith 6 
| Balls-pith-on insulating Std 2 
Bar compound, iron and brass 1 
Bar and gauge . E 1 
d Barometer, “aan de demonseranot rode bo 1 
ነ. ፲ 

48 

12 

24 

24 

24 

6 
1 
1 


Decke 7 


Barometer, simple, cistern ve) 
Basins, evaporating-75 mm to 100mm ... 
Baths, water, with rings 

Beakers, Pvrex, 100 cc 

Beakers, Pvrex, 250 cc 

Beakers, Pvrex, 400 cc 

Beakers, Pyrex, tall, 600 cc 

Bell, electric large ġid 

Bejl, electric small fitted in bell jar 


Blocks, glass, 10x 5X 25 cm d bs 12 
Binoculars ES x. vh ” 1 
Blocks, glass, cube, 2.5 cm de an 12 
Blocks, glass, semicircular, 9 cm 55 ES 3 
Blocks, wood 8X8X 4 cm ... 5፡7 NS 48 
; Blowpipes, 20 cm d e 55 15 
M Bobs, pendulum, lead different sizes ... ጆ 20 


25 


26 


Borers, cork 

Bottles, S.G. 25 cc- 

Bottles, cast iron for bursting 
Bottles, reagent, 250 cc. stoppered 
Bottles, reagent, 175 cc, stoppered 


Bottles, reagent, 250 cc, unstoppered, rubber corks 


Breaking bar apparatus 
Bow for sonometer 
Brushes, test tube Sa 

Burettes, without tap, 50 cc 

Burette with glass stop-cock 
Burette stands ... . 

Burners, Bunsen ves 
Calipers, vernier sliding, steel 
Calipers, vernier sliding wood 
Calipers, in and outside Ex 
Calorimeters, complete, copper or steel 
Camera-bex type 

Cans, overflow 

Capillarity apparatus 

Casseroles, 150 cc 

Cell-Daniell 

Cell-lead accumulator 

Cell, Leclanche... a 

Charts, wall, human physiology 
Clamps with boss heads 

Cell-voltaic 

Clips screw 

Clips, spring 25 

Coils, electrical induction ... 

Coil floating a 

Compass, mariners model ... 
Compasses, pocket ae erg 
Condenser, Liebig, 30 cm (fused glass joints) 
Conductivity apparatus, Edser’s pattern 
Counter, revolution 

Covers, £as-jar... 

Crucibles and lids 

Crucibles, nickle, 25 cc. 

Crystal wireless receiving set 

Cubes lem: cu, brass, al. zn. wood 


Quantity Q 
8 sets of six 


50 


AR 


27 


Cube, decimetre, tin. 
Cylinder and socket s 
Cylinder, graduated, 5 cc ... 
Cylinder, graduated, 10 ርር... 
Cylinders, graduated, 25 cc 
Cylinders, graduated, 5) cc 
Cylinders, graduated, 100 ce 
Cylinders, graduated, 250 cc 
Cylinders, graduated, 500 cc 
Cylinders, graduated 1000 cc 
Cylinders, metal for specific heat 
Cylinders, wood. 4+ 4cm ... 
Dessicators, 12 cm 


Quantity 
1 


1 
S 
4 
8 
6 


1 set Of five 
6 
6 


Diagrams for chemical lectures: blast furnaces, ammonia 
soda process, coal gas manufacture, synthetic ammonia, 


ice plant, aluminium furnace. 


+. Diagrams, Wall: maize, sunflower, fungi, mushroom 
Diagrams, anatomical, wall: rabbit; amoeba, spirogyra, 


2 sets 
2 sets 


sea-weed, moss, fern, paramecium, hydra, earthworm, 


cockroach, snail, dogfish, carp, frog, bird; 


Diamond, writing 


Disc, Newton's with motor or HUNE S heel 


Disc, wood, 10X cm 

Dishes, dissecting 

Dynamo, working model, AC. 
Dynamo, working model, D.C. 


Electrical accessories 

Board-plugs and nuts "Electrano" 
Connecting links 

Hexagon lock-nuts 

Insulating strips 

Lamp holders ... 

Metal strips, 5 cm 

Metal strips, 2.5 cm 

Nuts, terminal ... 

Pinch plugs 


Plates, copper; lead zinc a2 each). ... 


P lug-board (“Electrano” or others) 
Rubber pads 
Series socket 


2 sets 
al 
1 


20 
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Sockets 

Socket plugs 

Terminal, telephone de 
Electrical instruments ( "Nivocor" similar) 
Electrodes, Pt. 

Electro-magnet, lifting, 6: cm 

Engine, hot-air 


Electroplating outfit, copper ZA, silver plating, 


chromium plating, nickel plating 
Engine-steam-working model 
Engine, internal combustion, Sena: medel 
First Aid set ... 
Flasks, Pyrex, FB 250 cc 
Flasks, Pyrex, FB 500 cc 
Flasks, Pyrex, conical 300 cc 
Flasks, Pyrex, conical 500 cc 
Flasks, Pyrex, RB 1000 cc . 
Flasks, Pyrex, RB 200 ርር ... 


Flasks, thermos (one Ee one TOW) 


Forceps, blunt ... 

Forceps, bone ... 

Forceps, sharp ... 

Forceps, stainless, blunt 

Forceps, stainless, sharp 

Forks, tuning 

Funnels, filling, glass, Gett 
Funnels, filter, 7.5 cm 

Funnels, filter, 10 cm 

Funnel, filter, 15 cm 

Funnel, filter, 20 cm 

Funnels, separating, 100 ... 
Funnels, thistle, 30 cm 
Galvanoscope, demonstration type 
‘g’ apparatus 

Gauges, micrometer screw, 210 mm 
Glasses; watch, 5 cm 

Glasses, watch, 6.5 cm 

Heater, immersion, 500. watt A 
Hare's apparatus mounted on stand ... 
Human skeleton in glass case 
Hemispheres, Magdeburg ... 


Quantity 


1 pr. 
1 pr. 
1 pr. 
1 pr. 
1 pr. 
2 sets of 8 
1 set 


pair 


መም 7 ut. 
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Quantity 
Hydrometers-0.7 to 1 a ደፍ t 2 
Hydrometers-l to 2 e E ms 2 
Hydrometer, wet and dry bulb 
Hypsometers, 
Hygrometer, Regnaults 
Indicators, Crompton universal, ጅር 
Jar, bell, 3 litre (without tubulature) 
Jar, bell, 3 litre (with tubulature) 
Jar, bell. open flanged, 18x12 cm 
Jars, gas, with covers, 20X5 cm 
Kaleidoscope 
Keys, plug (electric) 
Keys, tap (electric) 
Kipps’ apparatus 
Klinostat (geotropism) 
Knife, cork 
Lactometer 
Lamp, arc 
Lamp, Davy 
Lamp, electric, 6 volts 
Lamp, electric, 230 volts ... 
Lantern, projection 15 cm lens with too Së micro- 
projection attachment and 2 screens 
Lenses, hand, 25mm 
Lenses, double concave, 50 mm, f—20 c cm 
Lenses, double concave, 50 mm, f—30 cm 
Lenses, double convex, 50 mm, f—10 cm 
Lenses, double convex, 50mm, f—5 cm 
Lenses, double convex, 50 mm, f—20 cm 
Lenses, double convex, 50 mm, f—30 cm 
Lenses, double convex, 50 mm, f—50 cm 
Level-water is 
Magnets, Co-Cr, 5X05 cm 
Lodestone 
Magnetic needes on Għandi 
Magnets, barm Co-Cr, 5X0.5X05 cm 
Magnets, horseshoe, 10 cm ... L: 
| Measure, 1000 ርር, enamelled 
ነ Microphone, carbon 
Microscope, student's type, SERM 500 
Mirror, cylindrical concave Di D 
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Quantity 
Mirror, cylindrical convex 1 
Mirrors, spherical, concave 6 
Mirrors, spherical, convex s 2 6 
Mirror strips, plane, 7.52.5 cm 20 
Morse key 6 
Morse sounder.. 6 
Mortars and bestie s, 11 cm 10 
Motor, (St. Louis) to work on 6 voltes 1 


(b) Models. 


Anatomical models: food canal, lungs, heart and thorax, 


skin section, eye, jaw and teeth, ear, kidney, head 


Babcock boiler and slide-valve steam engine model 
Force-pump model, glass ... 

Lift-pump model, glass 

Model, :paramecium, hydra, frog debo Aba dota 
Model, circulatory system 

Model, nervous system 

Model human viscera 

Model water mill 

Model, wind mill 

Model, periscope z 

Modal, fire engine IX 

Needle, dip 


Needles, dissecting, SES 

Opisometers(map measure) 

Optical demonstration apparatus 

Oven, heating, 20—110° G with thermostatic Control 
Pascal’s apparatus 

Pints, Winchester, stopnered 

Pipe, organ, adjustable 

Pipettes, Icc 

Pipettes, 2 ርር ... 

Pipettes, 5 cc 

Pipettes, 10 cc ... 

Pipettes, 20 cc ... 

Pipettes, 25 cc... 

Pipettes, 50 ce E 

Plane, inclined, apparatus With Dans ... 

Plates. ground glass, 20 cm A - 
Prisms, glass, 60° x 60° x 60° M E 


one each 


[c] 
P 
[2] 
= 
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፳5. ` 


SS 


3L 


Prisms, glass. 90° X 45° x 44° 

Prisms, glass, 907 x 50? x 33° 

Prisms, glass 75^ x 757 x 30° 

Prism, glass, hollow 

Pulleys, bakelite, single 

Pulleys, bakelite, double ... 

Pulleys, bakelite, treble Sei 
Pump air, piston, pressure-cun-vacuum 
Pump filter, cr plated 

Pump, filter, glass 

Resistance, sliding, mains ... 

Retorts, stoppered, 250 cc... 

Rheostat, sliding, 2A—400 ohm 
Rods—metre ማን 
Rods—half meter 

Sandglass, 1 min 

Scales, Berranger 


" Scissors, dissecting 


Screen ground glass, on ከ255 
Screw-jack apparatus 

Sieves, various meshes 

Sieve receiver and cover for above 
Siphon, simple ... 

Siphon, safety ... 

Siren ba 
Slides, microscope, and cover strips ... 
Slides, micro: leaf, stem, root 
Slide-rule 

Slit-adjustable on stand a 
Sonometer, complete with accessories 
Spatulas, horn, 15 cm 

Spinthariscope ... bed Es 
Stands, funnnel. 

Stands, gas jar, stoneware... 

Stands, gas-jar, glass 

Stands, retort ... 

Stands, retort, big 

Stands, test-tube 

Stands, tripod ... 

Stereoscope o 
Stop-clocks — .., 7 SCH 6n 


Quantity 
6 


HH 
N 


FEBRDEBEE DES 
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Stove, electric, 1000 watts, 230 volts .. 
Syringe, glass 

Tantalus cup 

Telephone model 

Telescope, astronomical 
Thermometers, 0—100* C x 2° 
Thermometers,—10—110°C x 1° 
Thermometers, 32—220°F x 1° 
Thermometers for filling ... 
Thermometer, clinical 
Thermometers, ungraduated 
Thermometer, maximum and minimum 
Thermometer, six’s 
Thermoscope, ether A 
Tiles, square, white, 15x15 cm 
Tongs, crucible, 20 cm 
Transformer and rectifier ... 
Traps, steam, glass ን 
Tray, mercury, 30X 30 cm ... 
Trays, sand bath 

Triangles, pipeclay 

Trough, glass, 25 cm 

Troughs, (metal) 

Troughs, stoneware . 
` Troughs, mercury, glass, 6 cm 
Tubes, barometer, straight 
Tube, gas, 25 cc, with tap 


Tubes-test, flat-bottomed (20 cmx2 GE 


Tubes, test, various sizes 
Tubes, U-on stand 
Tumblers 


Vacuum-vessel vvith GEET DE 


Voltameter (0—5 volts) 
Voltmeter, Hoffman’s, on stand 
Weight boxes (1mg—100 gm) 


Weighing machine—dial type to ER up to 1 tem 


(10 grm sensitiveness) 
VVeights, fractional 
Weights, 1/4 oz-2 Ib. ç 
VVeights, 1 g—1 kg, brass ... 
Weights (spare) 0,01—2 g .., 


Quantity 


12 sets 
1 set 
1 set 
12 sets 


ca 


Wheel and axle 
(c) Tools 


Auger bits, for carpenters’ braces 
Blades, hack saw 

Block, mild steel 

Brace, carpenter’s, with ን 
Bradawals 

Calipers, inside and SE: 
Chisels, cold 

Chisels, wood 

Countersink bits 

Dividers, steel 15 cm 

Drill, hand, 3-jaw chuck 

Drills, twist 

Files, different sizes and Pos with ከ8419 
Frame, hack saw 

Gimlets 

Glass cutter, diamond. 

Gouge, scribing 

Grinder and polisher 

Hammers 

Lathe, 10 cm centres 

Mallet, joiners 

Motor, electric for grises Ge baliho 
Oilcan e 
Oilstones, coarse sand fine ... 
Plane, jack 

Plane, smoothing 

Pliers, electrician,s 

Punch, centre 

Rasps 

Rule, ec 5 Holding 

Rule, steel 

Saw, bow 

Saw, panel 

Saw, tenon 

Scribers 

Screw drivers 

Shearing machine 

Snips, tinman's 


Quantity 


ili 


Pr, 
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Soldering irons (electrical) 
Spanners 

Spirit level 

Spoke shave 

Square, try, steel 

Stocks and dies 

Stone slips for sharping 
Vice, parallel ... 

Vice, woodworker’s 


(d) General Supplies 

Asbestos, platinized 

Catskin 

Corks, assorted... 

Corks, rubber, assorted 

Gauzes, copper wire, 10X10 cm 

Paper, amery, assorted 

Paper, filter, 9—24 cm 

Paper, sand, assorted 

Paper, transport squared ... 

Parchment, 50 mm 

Pins 

Rod, ebonite, 20 cmx2 cm 

Rods, glass, 3—7 mm 

Rod-glass, 20 cm X 2 cm 

Silk piece, one square foot 

Spiral, brass wire 

Tubes, CaCls, straight 

Tubes, capillary, glass 

Tubes, glass, assortment, 3—7 mm 
Tubes, glass, 25 X 450 mm ... 
Tubes, rubber, various sizes 
Tubes, rubber, pressure 

Tubes, silica... 

Tubes, specimen, 25, 50, 70 ad 100 mm 
Tubes, thick glass, 50x 100 mm 
T-Tubes, glass, 4 and 6 mm 
U-Tubes, glass, 20x 120 mm and 600 n mm 
Wire, copper, bare, 0.5, 0.4, 0.3 mm ... 
Wire, nicrome, 0.5 mm and 0.2 mm 
Wire, phosphor bronze, 0.3 


Quantity 


1500 g 
100 g 


EA 


Quantity 

Wire, piano, brass 100 g 
Wire, piano, steel 100 g 
(e) Chemicals 
Acetic acid (glacial) 500 g 
Acetone z 500 g 
Alcohol, absolute 0.5 litre 
Alcohol, methylated 2.5 litre 
Alcohol, rectified 0.5 litre 
Aluminium foil, thin 250 g 
Aluminium sheet, 0.5 mm ... 250 g 
Aluminium wire, 1 mm 100 ፪ 
Alum potash 500 g 
Ammonium chloride 20x 500 ደ 
Ammonia, 0.910 2 litra 
Ammonium molybdate 100 g 
Ammonium nitrate 250 ፪ 

° Ammonium oxalate 500 g 
Ammonium sulphate 500 g 
Aniline 500 g 
Aniline, HCI Solem 25 ርር 
Anthracite 2 kg 
Antimony powder 250 ፪ 
Arsenious oxide 500 g 
Asbestos, mineral, lump 125 ፪ 
Asbestos paper... 125 g 
Asbestos tap, 25 mm 125 ፪ 
Asbestos wool ... 250 g 
Barium chloride 500 g 
Barium hydroxide 250 g 
Benzene 500 g 
Bleaching powder 500 ፪ 
Borax carmine solution es 25 cc 
Bromo-phenol blue SE Ge SÉ ER 
Calcium metal shavings 100 g 
Calcium chloride 8X500 g 
Calcium oxide .. 500 ፪ 
Calcium nitrate 250 £ 
Calcium phosphate, SECH 100 ፪ 
Calcium hydroxide 500 
Calcium sulphate, pure D ' 250 8 


Camphor vr 

Carbon disulphide 
Carborundum powder, coarse 
Carborundum powder, fine 
Carmine, finest powder 
Casein, soluble A 
Charcoal, animal, granulated 
Chatterton compound 
Chloroform 

Citric acid 

Cloves, oil of 

Coal, bituminous 

Coal fossils specimen 
Cobalt chloride 

Congo red, solid 

Copper foil 

Copper, granulated 

Copper acetate 

Copper carbonate d 
Copper oxide, tech, powder 
Copper sulphate, crystal 
Dextrin, pure ... 

Dextrose ጆች 
Dextrose, anhydrous 
p-dichlorobenzene 

D.D.T. 

Eosin solution ... 

Ether, 0.730 

Fellis Bovini extract 

Ferric phosphate soluble 
Fluorescein, soluble 
Formalin 

Fructose 

Glucose ES 

Gelatine, sheet... 
Glycerine 

Glycine des 

Graphite, lump 
Haematoxylin .., 
Hydrochloric acid 
Hydrogen peroxide 


Quantity 


100 g 
3 kg 
100 g 
100 g 
ጋ 
100 g 
200 ፪ 
100 ፪ 


25 ርር 
8 litres 
250 cc 


EMEN 


Cms 


Invertase 

Iodine 

Todoform 

Iron filings, coarse 
Iron filings, fine 

Iron powder, reduced 
Iron wire 


Iron oxide, magnetic, ds 


Iron sulphide, sticks 
Lactase 

Lampblack 

Lead foil 

Lead, gran 

Lead shot 

Lead wire 

Lead acetate 


, Lead carbonate... 


Lead nitrate 

Lead oxide, powd. 

Lead peroxide ... 

Lignite 

Litmus 

Litmus paper, blue 

Litmus paper, red 

Lysol 

Magnesium Hines 

Magnesium wire 

Magnesium carbonate 

Magnesium nitrate 

Magnesium sulphate 

Maltose 1 1 
Manganese oxide, powd. 

Marble chips 

Mercuric oxide, red 

Mercuric sulphate 

Mercury 4 

Methyl violet ... 


Methylene blue solution ... 


Millon's reagent 
Napthalene, marbles 
«—naphthol 


Quantity 
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Quantity 
2—neutral red indicator solution dx SS 25 ርር 
Nickel foil o Se SC 5 25 g 
Nitric acid ራሬ "5 E 25 8 litre 
Oleic acid = SCH 555 = 2508 
Oxalic acid is ES 4 al 250 g 
Palmitic acid ... at ze oa 100 g 
Pancreas, dried እ sss Ge 258 
Paraffin wax ... ES vat nt I kg 
Peat Dro dä s e$. 2 kg 
Pepsin granulated E TS Vd 25g 
Phenol red indicator solution cm Sá 25CC 
Phenyl 25 25፡ 225 wee 1 litre 

' Phenolphthalein indicator... Ne ጋ 25፪ 
Phosphoric acid, sticks. ... Js % 100 ፪ 
O-phosphoric acid os QU Ch 250 g 
Phosphorus, powder, red... ኗ= get 250 g 
Phosphorus, yellow 500 g 
Plaster of Paris 3 kg 
Platinum foil ... bon 5 cm? 
Potassium metal in naphtha 25 g 
Potassium chlorate 3 kg 
Potassium' chloride 250 8 
Potassium dichromate 500 g 
Potassium ferricvanide 500 g 
Potassium ferrocyanide 500 g 
Potassium hydroxide. pellets 250 g 
Potassium iodide 500 g 
Potassium nitrate 3 kg 
Potassium oxalate 2 100 g 
Potassium permanganate Ges 500 g 
Potassium thiocyanate 25 g 
Pyrogallol Es 258 
Quinine hydrochloride, soluble 10g 
Rock salt, lump lkg 
Rubber grease ... d dis 
Safranin solution " 25 cc 
Saponin 2 25 cc 
Schultze solution 25 de 
Silicon, lump 100 g 
Silver metal 5g 


Silver nitrate 
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Quantity 


Soap, soft 

Soda-lime ር 
Sodium metal in naphtha... 
Sodium acetate, anhydrous 
Sodium bicarbonate 3 
Sodium carbonate, anhydrous 
Sodium carbonate 

Sodium chloride 

Sodium citrate 

Sodium hydrosulphate 
Sodium hydroxide, pellets 
Sodium hypochlorite, solution 
Sodium phosphate 

Sodium potassium tartarate 
Sodium silicate solution 
Sodium sulphate 

Starch, potato 
" Stearic acid 

Steel filings, coarse 

Sucrose có 

Sulphur, native mineral 
Sulphur, roll ... 

Sulphur, sublimed 

Sulphur, trioxide tube, specimen 
Sulphuric acid, 95-98% 
Tartaric acid 

Thymol 

Tin foil 

Tin, granulated 

Toluene 

Urea En 

Vaseline, yellow 
| Wax stick 

Wool, cotton absorbent 
Wool, glass 

Xylene 

Zinc foil 

Zinc granulated 

Zine carbonate 

Zinc oxide 

Zinc sulphate ... 


8. Laboratory Organisation 


The seminar considered the following aspects of laboratory 
organisation : 


(a) Lay-out 
(b) Equipment 
(c) Administration 


(a) Lay-out: 


G) A higher Secondary school should have one General 
Science laboratory and three other laboratories for the 
three elective subjects, viz., Physics, Chemistry and Biology. 

G) Each laboratory should have an over-all floor space of at 
least 30 sq. ft. per pupil. 

(iii) Provision should be made for a store room for each 

tory adjacent to it as well as to the class-room. 

A portion of the store room may be partitioned off to serve 

as a preparation room. 

There should be some suitable place for work-benches with 

tools in the Science wing. 

(vi) At least two class rooms with 
vided in each school, 


labora- 


(iv) 


(v) 


galleried seats should be pro- 


(b) Equipment : 
The Science class room should have the following equipment :— 


G) Galleried seats, 
Gi) A demonstration table about 8'x 4 
water fittings, 


(Hi) A black-board consisting of a pair of sliding boards, 
(iv) A white screen for projection, 


(v) Black curtains for doors, windows and ventilators, 


with cup-boards, gas and 


The General Science Laboratory should be equipped with the 
following :— 
@) Ordinary working tables with drawers. 


Gi) One demonstration table (about 8'X 4’ 


) with gas and water 
fittings, 
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(iii) At least two sinks at the corners of the laboratory. 
(iv) A wall black board. 

(1) Stools in 2 sizes, 

(vi) Almirahs. 


The Chemistry Laboratory should have the following equip- 


ment :— 
` 


(0. Working tables with cupboards, shelves, gas and water 
fittings. 


Gü) Almirahs. 
Gii) A separate balance room. In case of smaller schools, project- 


ed platforms along the walls should be provided for the 


balances. 
(iv) A demonstration table (about S 4’) with cupboards, gas 


and water fittings. 
(v) Wall blackboard. 
(vi) Two large sinks at the corners of the laboratory. 


(vii) Draining racks near the sinks. 


(viii) A fume cupboard. 
(ix) A wooden box with sand at the bottom for waste materials, 


(x) Special acid proof drainage system to be provided. 
(xi) Walls shelve for reagent bottles. 


The Physics Laboratory should have the following equipment :— 
(i) Working tables with recesses underneath. 


(ii) At least one table with gas fittings for experiments on heat. 
(iii) Projected platforms preferably along one wall for balances; 


(iv) Almirahs , 
(v) Demonstration table with drawers, gas and water fittings. 


(vi) A wall blackboard. 
(vii) Two large sinks at the corners of the laboratory. 


(viii) Stools in 2 sizes. 


The Physics Laboratory should also have a dark room. 
The Biology Laboratory should have the following equipment :— 
(i). Tables, 6' long 2’ wide and 2¥ high with water fittings and 


drawers. 


(ú) Almirahs. 
(iii). Two sinks at the corners of the laboratory. 


(iv) Wall blackboard. 
(v) Stools in 2 sizes, 
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(vi) Small table racks, 
(vit) Wall shelves for chemicals. 
(viii) A froggery, where necessary. 


The Biology Laboratory should be well-lighted. It should have 
glass-panes on the northern side and pendant lights over the tables. 


(c) General 


The store rooms should be well-equipped with almirahs, racks 


and a sink. A separate shelter should be provided for inflammable 
and poisonous materials, 


The larger schools should be provided with separate workshop 
with work benches and a tool cabinet. In smaller schools a few work- 
benches may be placed in the Science wing. 


There should always be a first- 


aid set anda fire-extinguisher 
handy near the laboratories, 


Provision should be made for an over: 


-head water-reservoir and a 
gas plant for each school. 


(d) Administration 


There should be a laboratory attendant for each laboratory with 
middle school qualifications and two store-keeper- 
assistants for each school, 
should be a matriculate, 


cum laboratory 
The store-keeper-cum laboratory assistant 


Where there is enough work, a mechanic should also be provided 
for the workshop. 


For the teaching of Physics, Chemistry and Biology, there should 
be at least one double period for 


each of these for practical work per 
week. 


Experiments should be done as far as 
any case not more than two stud, 
practical work in the electiv 
groups of three students ma 


possible individually. In 
ents should be grouped together for 
e Sciences, However, in General Science, 
y be permitted for practical work. 


To facilitate practical work 


, cards with brief instructions should 
be prepared 


for each experiment for the use of the students. 
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It is advisable to have a set of rules for the guidance of the 
students during their practical work. 


Every pupil should maintain a laboratory note-book to record 
practical work, which should be regularly checked by the teacher. 


A date-wise record of experimental work done by each pupil 
should be maintained by the teacher in the form of a chart. 


9. Teaching Aids 


The use of the following types of teaching aids is essential : 


(a) Charts, diagrams, sketches and models. Some charts, diagrams, 


models slides may be purchased, but most of them should be got 
prepared by the students, It is suggested that 


(i) the teacher should outline a plan of the visual-aids to be 


prepared during the year. He should then assign the work 
to different groups of students. 


(ii) the work should be distributed over the whole year. 
(ii) opportunity should be given to every pupil to participate 
in the preparation of these aids. 


(iv) the teaching aids thus prepared should be properly 
displayad. 


(b) Collection of Illustrative Material of a Scientific Nature 


G) the teacher should encourage 
collect material of Scientific 
different branches of Science, 

(ii) the pupils should properly label the material collected, 

(Hi) these should be kept in the Science Museum and used 
as teaching aids when required 


(c) Hand-made Apparatus 


individual students to 
interest representing the 


The making of some apparatus 
material available has considerable educ 
At the same time, some good aids tot 
at a nominal cost, 


in the laboratory with the 

ational value for the students. 
eaching can thus be prepared 
For this reasons it is suggested that : 


G) the students be encouraged to make some 


apparatus in the laboratory workshop. 
the school should supply the materials required. 


(d) Museum, Aquarium and Vivarium 


simple 


(8) 


The museum, aquarium and Vivarium not only have things of 


ic interest which can be used as aids to teaching, 
ic atmosphere about the school. Itis suggested 
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(i) every school should have a museum with provision for a 
Science section. 
Gi) there should be show-cases in which the articles collected 
or made by the students are preserved and displayed. 
(iii). every year there should be some additions to the museum 
and old and worn out articles should be replaced. 


(e) Nature Study Garden 
(i) there should be a nature study garden in the school. 
(ii) as far as possible, the nature study garden should be 
maintained by the students. 


(iii). there should be a pond in the garden. 
(iv) where a nature study garden cannot be provided there 
should be pot plants for use in teaching Botany and 


General Science. 


(f) Excursions and Visits to places of scientific interest 
(i) there should beat least one excursion a year to a. place 


of scientific interest. 
(ii) visits to local places of 
arranged as frequently as possible. 
(iii). the teacher, in co-operation with the students should 
ea planto make the excursion or visit as educative 


scientific interest should. be 


mak 
as possible. 
(iv) adequate funds should be provided for the excursions and 
visits. E 
(g) Audio-visual Aids, such as films, filmstrips and slides 


In order that effective use may be made of the appropriate films, 


filmstrips and slides : 
(i) every school should have 
projector or an epidiascope with filmstrip attachment ; 
(ii) in bigger schools, it is advisable to have a 16 mm. sound 


projector ; 
(iii) there should be a state library of film 
ch should be available to schools on loan ; 
(iv) the education department may have a mobile regional audio- 
aids-service unit with 16 mm. sound projector and 
o meet the needs of the smaller schools, 


an epidiascope and a filmstrips 


s, filmstrips and slides 


whi 


visual- 
other equipment t 


(h) Science Broadcasts 


ake the radio broadcasts more useful as aids to the teaching 


Tom 
of Science : 


G) 


(8) 


(፲8) 


(iv) 
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the All-India Radio should include a larger number'of talks 
on scientific topics useful for students and Science teachers 
should also be associated with the preparation of the broad- 
casts. Tape recordings of such broadcasts should be made 
available to schools on request by All-India Radio ; 

a radio set should be provided to each school to enable the 
students to listen to educational broadcasts ; 

provision should be made in the time-table for the pupils to 
listen to these broadcasts in consultation with the A.LR. 
authorities ; 

the Science teacher may refer 


to such broadcasts in his 
teaching where necessary. 


G) Exhibitions and Science Fairs 


(i) 
(ii) 


(iii) 


efforts should be made to ho 
or fair in the school, 


the Science exhibition or fair should 


ld an annual Science exhibition 


11. Science Clubs 


Every school must have a Science club. These clubs are of the 


pupils by the pupils and for the pupils. 


Purpose 
The following are some of the aims of Science club : 


1. to inculcate a scientific attitude in the pupils. 
9. to encourge the pursuit of Science as a hobby. 
3. to stimulate pupil-participation and intiative in learning 


Science. 

4. to encourage pupils to take an intel 
vironment and every-day experiences. 

5. to encourage individual and group initiative. 

6. to contact other Science clubs and to exchange information 
and activities. 

7. toaim ata regional, leading to wider affiliation on state, 
national and international levels. 


ligent interest in the en- 


Organisation 

]. The Science teacher, normally, will sponsor the club. “ውሳ 

2. The head of the school should be a patron of the club. > 

3. Membership should be open to all pupils studying Science Aa i 
others interested in Science. 

4. The resources of the school should be 

5, Anelected executive committee s 


among the pupils—a chairman, a secr 
a treasurer, a librarian, a store-keeper, a publicity 


available to the club. 
hould be formed from 
etary, an assistant sec- 


retary, 
officer and class representatives. 

6. Anominal membership fee should be charged from all the 
members. 

7. The club should tap other resources also. 

The club should be located in the school. 

9, The members of the club may be encouraged to extend the 
activities of the club in their own locality. 


10, The duties of the patron, sponsor and office 


be: 


መ: 


-bearers should 
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| receive books, to purchase books 5 
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Patron : To extend all facilities to the club to function effective- 
ly and to co-operate in its activities. 


Sponsor : On the sponsor devolves the i 
club and keeping it at a high pitch of 
sponsor should only supervise, 
or dictate. He should be w. 
against accidents, 


Nitiative in starting the 
activity and interest, The 
guide and lead and should not instruct 
atchful over the members and guard them 


Chairman : 


to preside over all the formal functions of 
club and over the 


the 
Meetings of the executive committee, 


Secretary : to maintain the minutes of meetings and the activi- 
ties of the club ; to carry on correspondence; invite guests, 


Assistant Secretary : 


to assist the Secretary and to act for him 
in his absence, 


Treasurer : to collect s 


ubscription and Maintain accounts of 
receipts and expenditure, 


Librarian : to maintain a catalogue of the library, to issue and 


anctioned by the executive com- 
mittee; file and keep a record of the Papers written by the members 
of the club. 


Store Keeper : to maintain a record of the equipment of the 


anctioned by the executive committee, 
Publicity Officer ፡ to publicise the activities of the club w 
and without the school; to contact news 

city for the activities of the club 
celebrations (exhibition, 


ithin 
Papers and seek wide publi- 
5S meetings, 


its Magazines, its 
fair ere A 


Suggested Activi ties 


The following are some of the activities that should be under- 
taken by a Science club, 


` arrange excursions, visits to Places of in 

. hold Science exhibitions and fairs, 
conduct the meteorological Section of the school, 

. hold discussion,s meetings and debates, 

» to read papers on individual or group work done, 


Qum whe 
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6. to collect specimens, prepare models, charts, exhibits and 
maintain a scrap book. 

7. to improvise and prepare hand-made apparatus. 

8. to improvise experiments. 

9. to celebrate Science days and put up tableaux, plays. 

0. to hold meetings addressed by invited guests. 

l. to render school service in health and sanitation. 

12. to render community service in the realm of public health. 
to organise drives to inculcate sound health habits. 

14, toattempt to eradicate superstition and age-old taboos. 


፦ 
ሠ b 


All India Association of Science Clubs 
In view of the importance of the Science Club activities as out- 


f 
lined above, an All India Association of Science Clubs, should be 


formed under the auspices of the A.I.C.S.E. 
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